DETERMINANTS OF MENSTRUAL HYGIENE PRACTICES AMONG YOUNG WOMEN IN INDIA: EVIDENCE FROM DISTRICT-LEVEL HOUSEHOLD SURVEY by Gopalakrishnan, Lakshmi
	  DETERMINANTS	  OF	  MENSTRUAL	  HYGIENE	  PRACTICES	  AMONG	  YOUNG	  





A	  paper	  presented	  to	  the	  faculty	  of	  	  
The	  University	  of	  North	  Carolina	  at	  Chapel	  Hill	  	  
in	  partial	  fulfillment	  of	  the	  requirements	  for	  the	  degree	  of	  	  
Master	  of	  Public	  Health	  in	  the	  	  
Department	  of	  Maternal	  and	  Child	  Health	  
	  
April	  4,	  2014	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  





	  	  	  	  	  	  	  	  	  	  	  	  	   	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  	  	  	  	   	  
	  
	  	  	  	  	  	   	   	   	   	  
	  	  	  	  	  	  	   	   	   	   	  
	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  	  	  	  	   	  
  Page 2 of 24	  
Table	  of	  Contents	  
ABSTRACT	  ................................................................................................................................................	  3	  
BACKGROUND	  .........................................................................................................................................	  4	  
CONCEPTUAL	  MODEL	  ............................................................................................................................	  8	  
METHODS	  ...............................................................................................................................................	  10	  SAMPLE	  .....................................................................................................................................................................	  10	  MEASURES	  ................................................................................................................................................................	  12	  RESULTS	  ...................................................................................................................................................................	  14	  
DISCUSSION	  ...........................................................................................................................................	  18	  
ACKNOWLEDGEMENTS	  .....................................................................................................................	  22	  
REFERENCES	  .........................................................................................................................................	  23	  
	   	  
  Page 3 of 24	  
Abstract	  	  
Objective:	  Menstrual	  hygiene	  management	  is	  a	  neglected	  and	  silent	  issue	  in	  India	  with	  
less	  than	  12%	  of	  women	  having	  access	  to	  commercial	  sanitary	  napkins.	  This	  paper	  
identifies	  key	  determinants	  of	  usage	  of	  sanitary	  napkins	  among	  young	  women	  in	  India.	  	  
Methods:	  Data	  from	  a	  cross-­‐sectional,	  population-­‐based	  District	  level	  Household	  Survey	  
(DLHS-­‐3)	  2007-­‐08	  were	  analyzed.	  A	  sample	  of	  81,506	  women,	  aged	  15-­‐24	  years,	  were	  
included	  in	  the	  analysis	  to	  assess	  wealth,	  education,	  residence,	  caste,	  region,	  awareness	  
of	  reproductive	  tract	  infections	  and	  attitudes	  toward	  reproductive	  health	  as	  
determinants	  of	  usage	  of	  sanitary	  napkins.	  	  
Results:	  Multivariate	  analyses	  found	  that	  background	  variables	  such	  as	  wealth,	  
education,	  caste	  and	  residence	  are	  significant	  determinants	  of	  usage	  of	  sanitary	  napkins.	  
Further,	  autonomy,	  awareness	  of	  reproductive	  tract	  infections,	  and	  attitude	  toward	  
receiving	  reproductive	  health	  education	  are	  critical	  towards	  improving	  menstrual	  
hygiene	  practices.	  	  	  
Conclusion:	  Effective	  programming	  should	  focus	  on	  ending	  taboos	  associated	  with	  
menstrual	  hygiene	  management	  by	  educating	  women	  about	  the	  importance	  and	  usage	  
of	  safe	  menstrual	  hygiene	  practices.	  This	  is	  also	  important	  to	  dispel	  myths,	  
misconceptions	  and	  negative	  perception	  around	  menstruation.	  Further,	  increasing	  
access	  to	  subsidized	  quality	  sanitary	  napkins	  to	  adolescent	  girls	  and	  women	  should	  also	  
be	  considered	  along	  with	  safe,	  private	  places	  to	  change	  and	  wash	  themselves	  along	  with	  
safe	  disposal	  of	  products.	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Background	  	  
Menstruation	  has	  been	  a	  silent	  and	  invisible	  issue	  that	  has	  caused	  indignity	  upon	  
millions	  of	  women	  and	  girls.	  Globally,	  26%	  of	  the	  world’s	  population	  is	  of	  reproductive	  
age	  and	  on	  any	  given	  day(1),	  about	  300	  million	  women	  and	  girls	  will	  be	  menstruating,	  
and	  in	  all,	  most	  women	  will	  spend	  3,500	  days	  of	  their	  lives	  bleeding	  (2),	  a	  majority	  of	  
them	  in	  the	  developing	  world	  do	  not	  have	  access	  to	  hygienic	  sanitary	  products.	  In	  
addition,	  they	  also	  lack	  access	  to	  a	  clean	  and	  private	  space	  in	  which	  to	  change	  their	  
napkins	  and	  cloths,	  as	  well	  as	  to	  a	  private	  space	  in	  which	  to	  wash	  and	  dry	  the	  cloths.	  (2)	  
In	  India	  alone,	  less	  than	  12%	  of	  the	  355	  million	  women	  in	  of	  reproductive	  age	  use	  any	  
form	  of	  commercial	  sanitary	  products.	  Millions	  of	  women	  and	  girls	  have	  no	  choice	  but	  
to	  use	  unsanitary	  material	  such	  as	  old	  rags,	  husks,	  dried	  leaves,	  ash,	  sand,	  grass	  or	  
newspapers	  to	  contain	  the	  flow	  of	  menstrual	  blood.	  	  (2)	  Lack	  of	  sanitary	  products	  and	  
facilities	  such	  as	  private	  spaces	  can	  push	  menstruating	  girls	  out	  of	  school,	  temporarily	  or	  
permanently;	  negatively	  affect	  income	  generation	  and	  consequently,	  Gross	  Domestic	  
Product	  (GDP)	  of	  a	  country.	  (2)	  This	  silent	  tabooed	  issue	  has	  had	  negative	  implications	  
for	  women	  and	  girls,	  and	  accentuates	  gender	  inequalities	  and	  exclusion.	  (1)	  
The	  onset	  of	  menstruation	  is	  one	  of	  the	  most	  vital	  physiological	  changes	  among	  
adolescent	  girls	  and	  it	  can	  bring	  about	  change	  in	  their	  lives.	  	  (3,4)	  It	  is	  an	  important	  
marker	  of	  human	  reproduction	  and	  a	  milestone	  in	  a	  women’s	  life.	  	  (5)	  However,	  in	  India	  
and	  other	  cultures	  worldwide,	  there	  are	  cultural	  and	  religious	  taboos	  associated	  with	  
menstruation,	  including	  the	  idea	  that	  menstruating	  girls	  and	  women	  are	  considered	  
“contaminated,”	  “dirty”	  and	  “impure”.	  	  (1,6)	  Many	  of	  the	  socio-­‐cultural	  norms	  impede	  
women’s	  and	  girls’	  participation	  in	  their	  daily	  life.	  For	  instance,	  in	  a	  recent	  study	  by	  Shah	  
et	  al.	  (2013)	  in	  rural	  Gujarat,	  89%	  girls	  had	  restrictions	  on	  what	  they	  could	  touch,	  50%	  of	  
the	  girls	  had	  to	  sit	  separately	  in	  isolation	  and	  33%	  girls	  were	  not	  allowed	  to	  go	  outside	  
their	  house	  alone	  during	  periods.	  (7)	  These	  restrictions	  can	  limit	  their	  mobility	  and	  even	  
access	  to	  basic	  services	  such	  as	  schooling,	  etc.	  Additionally,	  menstruation	  even	  affects	  a	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woman’s	  social	  life.	  For	  instance,	  a	  Hindu	  woman	  abstains	  from	  worship,	  cooking,	  and	  
stays	  away	  from	  her	  family	  members,	  as	  her	  touch	  is	  considered	  impure	  during	  this	  
period.	  	  (8)	  As	  a	  result	  of	  these	  deep-­‐rooted	  traditional	  and	  cultural	  beliefs,	  
menstruation	  remains	  a	  taboo	  and	  is	  rarely	  discussed.	  Consequently,	  the	  practical	  
challenges	  of	  menstrual	  hygiene	  are	  made	  even	  more	  difficult.	  	  
Menstrual	  Hygiene	  Management	  and	  Millennium	  Development	  Goals	  
For	  decades,	  menstrual	  hygiene	  management	  (MHM)	  has	  been	  neglected	  and	  
inadequately	  acknowledged.	  Before	  delving	  deeper,	  it	  is	  important	  to	  understand	  what	  
MHM	  means	  and	  its	  accurate	  definition.	  Sommer	  et	  al.	  define	  menstrual	  hygiene	  
management	  as	  “Women	  and	  adolescent	  girls	  are	  using	  a	  clean	  menstrual	  management	  
material	  to	  absorb	  or	  collect	  blood	  that	  can	  be	  changed	  in	  privacy	  as	  often	  as	  necessary	  
for	  the	  duration	  of	  the	  menstruation	  period,	  using	  soap	  and	  water	  for	  washing	  the	  body	  
as	  required,	  and	  having	  access	  to	  facilities	  to	  dispose	  of	  used	  menstrual	  management	  
materials.”	  	  (9)	  
MHM,	  despite	  being	  an	  important	  issue	  for	  women	  and	  girls	  was	  ignored	  during	  
the	  target	  setting	  of	  the	  Millennium	  Development	  Goals	  (MDGs).	  It	  was	  neither	  included	  
as	  one	  of	  the	  targets	  within	  water,	  sanitation	  and	  hygiene	  (WASH)	  nor	  was	  it	  integrated	  
in	  the	  reproductive	  health	  targets.	  The	  combined	  effects	  of	  ignoring	  MHM	  on	  social	  
exclusion,	  access	  to	  water	  and	  sanitation,	  education	  and	  health	  might	  affect	  the	  
progress	  on	  the	  MDGs	  and	  the	  following	  sections	  highlight	  the	  association.	  	  (10,11)	  	  
Impact	  on	  Education	  and	  Gender	  Empowerment	  	  	  
Inadequate	  sanitary	  protection	  and	  facilities	  such	  as	  toilets	  and	  private	  spaces	  to	  
change	  and	  wash	  can	  also	  lead	  to	  girls’	  absenteeism	  from	  school	  for	  approximately	  five	  
days	  a	  month	  or	  50	  days	  a	  year.	  The	  AC	  Neilson/Plan	  study	  also	  revealed	  that	  nearly	  
23%	  of	  Indian	  girls	  drop	  out	  of	  school	  after	  reaching	  puberty,	  which	  adversely	  affects	  
their	  health,	  growth	  and	  well	  being.	  	  (2)	  One	  of	  the	  papers	  by	  Ten	  et	  al.	  (2007)	  quoted	  a	  
study	  conducted	  in	  South	  India	  that	  reported	  nearly	  50%	  of	  girls	  attending	  school	  were	  
withdrawn	  from	  school	  by	  their	  parents	  once	  they	  reached	  menarche,	  mostly	  to	  be	  
married.	  This	  could	  be	  because	  menstruation	  was	  considered	  as	  a	  sign	  of	  readiness	  for	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marriage,	  or	  owing	  to	  the	  shame	  and	  danger	  associated	  with	  unmarried	  pubescent	  girl	  
being	  in	  public.	  	  (12)	  Even	  in	  places	  where	  girls	  are	  not	  completely	  made	  to	  drop	  out	  of	  
schools,	  attendance	  is	  a	  major	  issue.	  A	  qualitative	  study	  conducted	  in	  Nepal	  revealed	  
over	  half	  the	  respondents	  reported	  being	  absent	  from	  school	  due	  to	  menstruation.	  
Concerns	  over	  lack	  of	  privacy	  for	  cleaning	  and	  washing	  were	  cited	  as	  a	  major	  barrier	  
followed	  by	  lack	  of	  availability	  of	  disposal	  and	  water	  systems.	  	  (13)	  Similarly,	  findings	  
from	  the	  WaterAid	  India	  study	  indicated	  that	  28	  percent	  of	  girls	  did	  not	  attend	  school	  
during	  menstruation	  because	  of	  lack	  of	  facilities.	  	  (11)	  
It	  is	  clear	  that	  poor	  MHM	  can	  hamper	  the	  achievement	  of	  millennium	  
development	  goal	  (MDG)	  2	  of	  achieving	  universal	  primary	  education.	  While	  lack	  of	  
schooling	  or	  extended	  period	  of	  absence	  from	  school	  can	  be	  a	  disadvantage	  for	  girls,	  
especially	  on	  topics	  that	  require	  continued	  building	  on	  previous	  knowledge.	  The	  
consequence	  of	  this	  is	  that	  girls	  lag	  behind	  and	  may	  not	  have	  equal	  opportunity	  to	  grow	  
and	  continue	  their	  education.	  Hence,	  poor	  MHM	  also	  hinders	  progress	  on	  MDG-­‐3	  on	  
gender	  equality	  and	  women’s	  empowerment.	  	  (12)	  
Investing	  in	  girls’	  education	  has	  important	  implications	  for	  their	  health	  as	  well.	  An	  
estimate	  from	  World	  Bank	  suggests,	  “that	  an	  additional	  year	  of	  schooling	  for	  1000	  
women	  helps	  prevent	  two	  maternal	  deaths”.	  	  (14)	  Girls’	  education	  has	  strong	  linkages	  
with	  improvements	  in	  population	  health,	  increased	  contraceptive	  intake,	  decreased	  
fertility	  rate,	  improved	  child	  health	  and	  vaccination	  rates.	  Hence,	  interventions	  that	  
increase	  years	  of	  education	  may	  have	  important	  secondary	  health	  outcomes	  and	  wider	  
economic	  benefit.	  	  (15)	  	  (5)	  	  
Impact	  on	  Environmental	  Sustainability	  
Menstrual	  hygiene	  also	  is	  inadequately	  acknowledged	  with	  regard	  to	  MDG-­‐7	  of	  
ensuring	  environmental	  sustainability	  and	  access	  to	  safe	  drinking	  water	  and	  sanitation.	  
In	  order	  for	  girls	  to	  lead	  healthy,	  productive	  and	  dignified	  lives,	  it	  is	  crucial	  that	  girls	  can	  
manage	  their	  menstruation	  hygienically.	  This	  requires	  access	  to	  clean	  water,	  sanitation	  
and	  hygiene	  services,	  including	  clean	  water	  for	  washing	  cloths	  used	  to	  absorb	  menstrual	  
blood	  and	  have	  a	  place	  to	  dry	  them,	  facility	  to	  safely	  dispose	  cloths	  and	  napkins,	  and	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access	  to	  information	  to	  understand	  the	  menstrual	  cycle	  and	  its	  hygienic	  management.	  	  
(11)	  
Impact	  on	  health	  
Although	  the	  evidence	  on	  the	  adverse	  health	  effects	  of	  poor	  MHM	  is	  not	  quite	  
well-­‐developed,	  strong	  evidence	  does	  indicate	  a	  plausible	  connection	  between	  poor	  
menstrual	  hygiene	  (for	  instance,	  using	  and	  re-­‐using	  cloths	  washed	  and	  dried	  in	  
unsanitary	  conditions	  or	  cloths	  not	  adequately	  washed	  and	  dried	  and	  not	  boiling	  cloths	  
between	  uses)	  and	  reproductive	  tract	  infections	  (RTIs).	  	  (10)	  In	  the	  limited	  research	  
done	  in	  India,	  only	  two	  observational	  studied	  concluded	  a	  statistically	  significant	  
association	  between	  poor	  menstrual	  hygiene	  practices	  and	  RTIs.	  	  (16,17)	  It	  has	  to	  be	  
recognized	  that	  causality	  between	  poor	  menstrual	  hygiene	  and	  RTI	  is	  quite	  difficult	  to	  
establish.	  In	  a	  survey	  conducted	  by	  WaterAid	  Bangladesh,	  women	  and	  adolescent	  girls	  
reported	  scabies	  in	  vaginal	  area,	  abdominal	  pains,	  abnormal	  discharges,	  and	  urinary	  
infections	  associated	  with	  lack	  of	  menstrual	  hygiene.	  	  (18)Proper	  quantitative	  research	  
on	  the	  health	  consequences	  of	  poor	  MHM	  needs	  to	  be	  carried	  out.	  	  
	  
Stigma,	  low	  level	  of	  awareness	  and	  the	  cycle	  of	  neglect	  	  
Discussions	  about	  menstruation	  are	  surrounded	  by	  words	  such	  as	  taboo,	  stigma	  
or	  silence.	  Studies	  have	  indicated	  that	  many	  girls	  are	  unaware	  of	  menstruation	  and	  do	  
not	  understand	  it	  as	  a	  physiological	  process	  or	  as	  a	  milestone	  of	  human	  reproduction.	  	  
(16,17,19)	  In	  2012,	  a	  travelling	  sanitation	  carnival	  called	  Great	  WASH	  Yatra	  was	  run	  by	  a	  
non-­‐governmental	  organization,	  WASH-­‐United.	  Menstrual	  hygiene	  tents	  (MHM	  
Laboratories)	  were	  set	  up	  for	  girls	  and	  women	  to	  express	  themselves	  about	  experiences	  
of	  menstruation.	  Of	  the	  12,000	  girls	  who	  visited	  these	  labs,	  nearly	  70%	  of	  girls	  had	  no	  
idea	  of	  what	  was	  happening	  to	  them	  when	  they	  attained	  menarche.	  	  (2)	  They	  thought	  
they	  were	  injured	  or	  some	  thought	  they	  had	  cancer	  or	  a	  serious	  disease.	  Girls	  even	  
reported	  they	  were	  uncomfortable	  talking	  to	  their	  mothers	  about	  it.	  	  During	  these	  
sessions,	  it	  was	  also	  learned	  that	  teachers	  often	  are	  not	  trained	  to	  teach	  menstrual	  
hygiene	  and	  male	  teachers	  completely	  avoided	  the	  topic,	  as	  they	  did	  not	  want	  to	  violate	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cultural	  norms.	  (2)	  Hence,	  the	  report	  on	  Celebrating	  Womanhood	  by	  WSSCC	  (Water	  
Supply	  Sanitation	  Collaborative	  Council)	  states	  that	  the	  “culture	  of	  concealment”	  
expressed	  itself	  in	  taboos	  and	  secrecy	  that	  made	  girls	  more	  embarrassed,	  isolated	  and	  
ashamed.	  (2)	  The	  lack	  of	  awareness	  and	  information	  also	  perpetuates	  into	  a	  cycle	  of	  
neglect.	  	  
	  Some	  cross-­‐sectional	  studies	  done	  in	  different	  regions	  also	  indicate	  that	  
knowledge	  on	  menstruation	  and	  usage	  of	  sanitary	  napkins	  is	  low.	  (20,21)	  A	  study	  of	  
schoolgirls	  in	  Nagpur	  indicated	  that	  nearly	  three	  fourth	  of	  girls	  in	  the	  study	  were	  not	  
aware	  of	  the	  cause	  and	  the	  source	  of	  the	  bleeding,	  and	  a	  majority	  of	  them	  had	  no	  
knowledge	  about	  the	  use	  of	  sanitary	  napkins.	  (20)	  A	  common	  belief	  among	  tribal	  girls	  (in	  
Jammu	  and	  Kashmir)	  was	  that	  menstruation	  was	  the	  removal	  of	  dirty	  blood	  from	  the	  
body	  to	  prevent	  infection	  or	  disease.	  (22)	  This	  study	  also	  found	  that	  the	  majority	  of	  girls	  
(96%)	  managed	  their	  menstruation	  by	  using	  dirty	  cloth,	  or	  improperly	  washed	  cloth.	  	  
(22)	  	  
The	  absence	  of	  MHM	  in	  the	  policy	  arena	  is	  striking,	  and	  given	  that	  menstrual	  
hygiene	  management	  traverses	  so	  many	  crucial	  sectors,	  it	  is	  important	  to	  study	  this	  
issue	  and	  highlight	  critical	  gaps	  in	  policy	  making	  through	  empirical	  studies.	  This	  present	  
study	  aims	  to	  address	  gaps	  in	  previous	  research	  by	  incorporating	  knowledge	  and	  
attitudes	  towards	  sexual	  and	  reproductive	  health	  into	  the	  analysis	  in	  addition	  to	  socio-­‐
economic	  data	  using	  a	  population-­‐level	  data	  set	  arrive	  at	  the	  determinants	  of	  menstrual	  
hygiene	  practices.	  By	  utilizing	  a	  population-­‐based	  dataset,	  this	  study	  may	  be	  used	  in	  
policy	  development	  to	  understand	  determinants	  of	  menstrual	  hygiene	  and	  possibly	  
improve	  programming	  of	  menstrual	  hygiene	  programs.	  	  
Conceptual	  Model	  
	  
The	  following	  conceptual	  model	  is	  adapted	  from	  a	  study	  on	  gynecological	  morbidities	  
conducted	  by	  Younis	  et	  al.	  (23).	  As	  indicated	  in	  the	  figure	  below,	  key	  variables	  are	  
divided	  into	  three	  categories	  in	  terms	  of	  the	  proximity	  to	  the	  determinants	  of	  menstrual	  
hygiene	  practices.	  At	  the	  most	  proximate	  level	  are	  the	  access	  to	  safe	  menstrual	  hygiene	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practices	  (sanitary	  napkins),	  attitude	  towards	  menstrual	  hygiene	  and	  knowledge	  and	  
awareness	  of	  safe	  menstrual	  hygiene	  practices.	  	  At	  the	  next	  step	  are	  the	  intermediate	  
factors	  such	  as	  women’s	  autonomy	  and	  availability	  of	  sanitary	  napkins	  to	  purchase.	  
Since	  the	  survey	  did	  not	  have	  questions	  on	  women’s	  autonomy,	  the	  state	  or	  region	  the	  
women	  belonged	  to	  was	  used	  as	  a	  proxy	  variable	  for	  her	  autonomy.	  This	  is	  based	  on	  a	  
seminal	  study	  that	  established	  the	  concept	  of	  female	  autonomy	  broadly	  coincides	  with	  
two	  demographic	  regimes	  –	  north	  and	  south	  (referred	  to	  as	  ‘regions’	  in	  this	  paper)	  of	  
India.	  Their	  study	  had	  indicated	  that	  in	  contrast	  to	  states	  in	  the	  north,	  southern	  states	  
are	  characterized	  by	  lower	  marital	  fertility,	  later	  age	  at	  marriage,	  lower	  infant	  and	  child	  
mortality,	  and	  comparatively	  low	  ratios	  of	  female	  to	  male	  infant	  and	  child	  mortality.	  The	  
division	  between	  the	  northern	  areas	  and	  southern	  areas	  approximately	  coincides	  with	  
the	  division	  between	  areas	  of	  low	  female	  autonomy	  and	  higher	  female	  autonomy.	  	  They	  
concluded	  that	  with	  differences	  in	  female	  autonomy	  between	  northern	  and	  southern	  
cultural	  areas,	  they	  found	  a	  higher	  degree	  of	  health	  service	  and	  family	  planning	  
utilization	  by	  women	  living	  in	  the	  south.	  Hence,	  two	  regimes	  of	  India	  (states	  will	  be	  
grouped	  into	  northern	  and	  southern	  regimes)	  would	  serve	  as	  a	  proxy	  measure	  for	  
female	  autonomy.	  	  (24)	  	  
Finally,	  background	  variables	  include	  a	  woman’s	  socioeconomic	  status	  (SES	  -­‐
comprised	  of	  her	  income,	  education	  and	  occupation),	  caste,	  age,	  wealth	  index,	  
residence	  (rural/urban),	  maternal	  education	  status	  and	  cultural	  beliefs	  about	  
menstruation.	  Although,	  included	  in	  the	  model,	  maternal	  education	  status	  and	  cultural	  
beliefs	  were	  not	  covered	  since	  the	  women’s	  questionnaire	  did	  not	  have	  details	  on	  those	  
two	  variables.	  	  
In	  this	  model,	  the	  proximate	  and	  intermediate	  factors	  mediate	  the	  association	  
between	  a	  woman’s	  background	  characteristics	  and	  menstrual	  hygiene	  practices.	  	  To	  
elaborate,	  a	  woman’s	  utilization	  of	  sanitary	  napkins	  is	  associated	  with	  her	  financial	  
access	  to	  sanitary	  napkins,	  attitudes	  and	  knowledge	  towards	  reproductive	  health	  and	  
personal	  hygiene	  and	  other	  intermediate	  factors	  such	  as	  autonomy	  and	  availability	  of	  
sanitary	  napkins	  in	  the	  area.	  A	  woman	  from	  a	  poorer	  socioeconomic	  background,	  from	  a	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state	  in	  the	  northern	  demographic	  regime	  (such	  as	  Uttar	  Pradesh),	  living	  in	  a	  rural	  area	  
is	  less	  likely	  to	  have	  the	  autonomy	  to	  buy	  a	  sanitary	  napkin	  and	  also	  have	  less	  access	  and	  
lower	  level	  of	  knowledge	  or	  awareness	  of	  sanitary	  napkins.	  	  
	  




This	  study	  utilized	  the	  District	  Level	  Household	  Survey-­‐3	  (DLHS-­‐3),	  conducted	  by	  
Ministry	  of	  Health	  and	  Family	  Welfare	  (MoHFW),	  Government	  of	  India	  and	  International	  
Institute	  for	  Population	  Science	  (IIPS)	  in	  2007-­‐08.	  	  (25)	  DLHS-­‐3	  is	  a	  nationally	  
representative	  household	  survey	  conducted	  at	  the	  district	  level	  and	  covered	  about	  611	  
districts	  in	  India.	  This	  was	  the	  first	  population-­‐level	  survey	  to	  interview	  unmarried	  
women	  aged	  15-­‐24	  years	  and	  therefore	  used	  in	  the	  study.	  DLHS-­‐3	  involved	  household	  
surveys	  administered	  verbally	  via	  a	  trained	  interviewer	  to	  minimize	  potential	  literacy	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barriers	  in	  either	  English	  or	  local	  language	  of	  each	  Indian	  state	  based	  on	  the	  preference	  
of	  household	  members.	  	  It	  used	  a	  multi-­‐stage	  stratified	  sampling	  design	  covering	  
approximately	  0.7	  million	  households,	  representing	  all	  the	  districts	  of	  India.	  In	  each	  
district,	  50	  primary	  sampling	  units	  were	  selected	  from	  both	  urban	  and	  rural	  areas	  with	  
probability	  proportionate	  to	  size,	  as	  per	  2001	  census.	  The	  Census	  of	  India	  2001	  served	  
as	  the	  sampling	  frame.	  All	  villages	  and	  urban	  wards	  in	  a	  district	  were	  stratified	  by	  
household	  size	  into	  three	  strata	  –	  less	  than	  50,	  50-­‐300	  and	  300+	  households.	  The	  
number	  of	  Primary	  Sampling	  Units	  (PSUs)	  representing	  a	  district	  in	  a	  state	  was	  worked	  
out	  on	  the	  basis	  of	  immunization,	  antenatal	  care	  and	  institutional	  delivery	  coverage	  of	  
the	  prior	  survey,	  DLHS-­‐2.	  	  The	  number	  of	  households	  representing	  a	  district	  is	  either	  
1000;	  1200	  or	  1500	  depending	  on	  the	  levels	  of	  immunization,	  antenatal	  care	  and	  
institutional	  delivery	  in	  the	  chosen	  district.	  	  
	  
The	  survey	  collected	  information	  using	  three	  questionnaires.	  The	  household	  
questionnaire	  was	  used	  to	  list	  all	  the	  usual	  members	  who	  resided	  in	  the	  sampled	  
household	  and	  also	  the	  residents	  who	  stayed	  there	  the	  previous	  night.	  The	  demographic	  
details	  of	  the	  enlisted	  members	  such	  as	  age,	  sex,	  education,	  occupation,	  etc.	  were	  also	  
collected.	  For	  households,	  information	  was	  collected	  on	  main	  source	  of	  drinking	  water,	  
type	  of	  toilet	  facility,	  type	  of	  cooking	  fuel,	  source	  of	  lighting,	  religion	  and	  caste	  of	  the	  
head	  of	  the	  household	  and	  household	  ownership	  of	  items,	  such	  as	  radio,	  television,	  
vehicles,	  land	  holding,	  etc.	  This	  information	  was	  used	  for	  assessing	  the	  socio-­‐economic	  
status	  of	  the	  family,	  for	  demographic	  information,	  such	  as	  age	  and	  education	  of	  the	  
father	  and	  mother,	  and	  for	  information	  whether	  the	  women	  used	  biomass	  fuel.	  Another	  
questionnaire	  was	  used	  to	  collect	  information	  from	  all	  currently	  married	  women	  in	  the	  
sampled	  household	  who	  were	  aged	  15–44	  years.	  For	  the	  first	  time,	  DLHS-­‐3	  also	  
interviewed	  never	  married	  women	  (age	  15-­‐24).	  	  
The	  unmarried	  women’s	  questionnaire	  contained	  information	  on	  her	  
characteristics,	  family	  life	  education,	  reproductive-­‐health	  knowledge,	  menstrual	  
hygiene,	  awareness	  on	  reproductive	  health,	  HIV/AIDS,	  contraception,	  etc.	  The	  survey	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covered	  166,260	  unmarried	  women	  with	  a	  response	  rate1	  of	  85	  percent	  for	  unmarried	  
women.	  For	  the	  purpose	  of	  this	  study,	  I	  chose	  to	  study	  important	  states	  representative	  
of	  the	  country	  at	  large	  and	  categorized	  them	  to	  form	  ‘two	  regions	  –	  North	  and	  South’.	  
Northern	  states	  chosen	  were	  Punjab,	  Haryana,	  Uttar	  Pradesh,	  Rajasthan,	  Madhya	  
Pradesh,	  Bihar	  and	  Orissa.	  The	  southern	  states	  chosen	  were:	  Tamil	  Nadu,	  Kerala,	  Andhra	  
Pradesh,	  Karnataka	  and	  Maharashtra2.	  The	  final	  sample	  size	  after	  dropping	  missing	  
records	  were	  81,506	  women.	  Non-­‐weighted	  samples	  were	  used	  for	  the	  analysis	  of	  this	  
paper.	  Non-­‐weighted	  samples	  were	  used	  for	  two	  reasons:	  details	  of	  weights	  were	  not	  
available.	  Further,	  due	  to	  usage	  of	  a	  sub-­‐sample	  from	  the	  larger	  data	  set,	  weights	  were	  
not	  used	  for	  analysis.	  	  
Measures	  
Dependent	  Variable:	  The	  dependent	  variable	  was	  a	  binary	  variable	  indicating	  whether	  
the	  unmarried	  women	  used	  a	  ‘cloth’	  versus	  a	  ‘sanitary	  napkin’.	  In	  this	  study,	  the	  usage	  
of	  cloth	  was	  considered	  as	  unhygienic	  as	  they	  are	  more	  likely	  to	  be	  unclean,	  and	  might	  
increase	  the	  chance	  of	  RTIs	  including	  urinary,	  vaginal	  and	  perineal	  infection.	  Since,	  
sanitary	  napkins	  are	  easy	  to	  dispose	  and	  do	  not	  require	  washing	  and	  drying,	  are	  
considered	  to	  be	  hygienic.	  	  
The	  dependent	  variable	  measured	  what	  the	  women	  used	  to	  contain	  the	  flow	  of	  
menstrual	  blood	  to	  which	  the	  women	  could	  answer	  (A)	  cloth	  (B)	  locally	  prepared	  
napkins	  (C)	  sanitary	  napkins	  (D)	  used	  nothing	  (E)	  use	  other.	  Only	  women	  who	  have	  
started	  menstruating	  were	  taken	  into	  the	  sample3.	  Women	  who	  reported	  using	  nothing	  
and	  others	  were	  dropped4.	  It	  was	  assumed	  that	  the	  women	  could	  not	  possibly	  have	  
used	  ‘nothing’	  for	  containing	  menstrual	  blood.	  Women	  who	  used	  ‘other’	  were	  not	  used	  
since	  the	  ‘other’	  category	  was	  not	  explicitly	  available	  in	  the	  survey	  results.	  Hence,	  the	  
study	  was	  primarily	  meant	  to	  determinants	  of	  menstrual	  hygiene	  practices	  i.e.,	  whether	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  1	  Response	  rate	  is	  defined	  as	  the	  number	  of	  interviewed	  cases	  per	  100	  eligible	  cases.	  Further,	  information	  on	  compensation	  was	  not	  available.	  	  2	  93,860	  records	  before	  dropping	  missing	  variables	  3	  1791	  women	  were	  dropped	  (<2%)	  4	  2336	  women	  who	  reported	  only	  ‘other’	  and	  only	  ‘nothing’	  and	  missing	  data	  were	  dropped	  (<2%)	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women	  use	  cloth	  or	  napkin.	  For	  the	  purposes	  of	  this	  analysis,	  the	  response	  choices	  were	  
recoded	  to	  combine	  locally	  prepared	  napkins	  and	  sanitary	  napkins.	  It	  must	  be	  noted	  
that	  since	  women	  could	  chose	  multiple	  answers,	  women	  who	  reported	  using	  cloth	  and	  
napkin	  were	  combined	  to	  the	  category	  of	  women	  using	  napkins.	  It	  was	  hypothesized	  
that	  women	  who	  use	  napkins	  and	  cloths	  are	  presumably	  aware	  of	  napkins	  and	  their	  
characteristics	  are	  more	  likely	  to	  be	  similar	  to	  those	  women	  who	  use	  napkins	  
exclusively.	  	  
Independent	  Variables5	  
Wealth	  Index:	  The	  primary	  explanatory	  variable	  in	  this	  analysis	  is	  the	  wealth	  index.	  The	  
wealth	  index	  is	  computed	  by	  combining	  household	  amenities,	  assets	  and	  durables.	  The	  
principle	  of	  factor	  loading	  to	  amenities,	  assets	  and	  durables	  derived	  from	  factor	  analysis	  
is	  used	  for	  computation	  of	  the	  wealth	  index.	  Households	  are	  then	  categorized	  from	  the	  
poorest	  to	  the	  richest	  groups	  corresponding	  to	  the	  lowest	  to	  the	  highest	  quintiles	  at	  the	  
national	  level.	  	  (25)	  
Education:	  The	  survey	  asked	  women	  about	  the	  highest	  standard	  (or	  grade)	  completed	  
and	  the	  guide	  explained	  the	  standard	  in	  terms	  of	  number	  of	  years	  of	  schooling.	  Anyone	  
who	  reported	  never	  going	  to	  school	  was	  categorized	  as	  ‘no	  education’.	  Based	  on	  
number	  of	  years	  of	  education,	  it	  was	  categorized	  as	  ‘primary	  education’,	  ‘secondary	  
education’	  and	  ‘college/higher	  education’.	  	  	  
Caste:	  The	  caste	  was	  reported	  in	  four	  categories	  –	  Scheduled	  Tribe,	  Scheduled	  Caste,	  
Other	  Backward	  Class	  and	  Other	  Caste6.	  
Residence:	  The	  place	  of	  residence	  was	  reported	  as	  rural	  or	  urban.	  
Age	  of	  the	  woman:	  This	  measure	  was	  the	  only	  variable	  used	  as	  a	  continuous	  measure	  
and	  ranged	  from	  a	  minimum	  of	  15	  years	  to	  maximum	  of	  24	  years.	  
Region:	  The	  regions	  as	  explained	  earlier	  were	  created	  and	  used	  as	  a	  categorical	  variable	  
‘north’	  and	  ‘south’.	  Region	  is	  used	  as	  a	  marker	  for	  autonomy.	  Northern	  region	  is	  a	  
marker	  for	  low	  autonomy	  and	  southern	  region	  for	  higher	  autonomy.	  	  (24)	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  5	  The	  subset	  from	  the	  total	  sample	  was	  reduced	  to	  93,860	  after	  choosing	  the	  12	  representative	  states	  of	  India.	  Finally,	  reduced	  to	  81,	  506.	  Overall,	  about	  13%	  of	  records	  were	  dropped	  due	  to	  missing	  data.	  6	  305	  records	  deleted	  as	  they	  did	  not	  specify	  caste	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Awareness	  of	  RTIs/STIs	  (Knowledge):	  The	  measure	  for	  this	  variable	  came	  from	  a	  survey	  
question	  that	  asked	  women	  about	  “whether	  they	  had	  heard	  of	  RTIs/	  STIs.”	  The	  answer	  
choices	  were	  “yes”	  or	  “no”.	  	  
Attitude:	  	  Attitude	  towards	  reproductive	  health	  means	  the	  respondents	  think	  that	  being	  
knowledgeable	  about	  reproductive	  health	  is	  important.	  The	  measure	  for	  this	  came	  from	  
a	  survey	  question	  which	  asked	  women	  about	  “whether	  it	  is	  important	  for	  young	  people	  
to	  receive	  family	  life	  education	  or	  sex	  education	  i.e.,	  about	  their	  bodies,	  growing	  up,	  
male-­‐female	  relationship	  and	  sexual	  matters”.	  The	  answer	  choices	  were	  “yes”,	  “no”	  or	  
“don’t	  know	  or	  cannot	  say”.	  The	  respondents	  who	  chose	  “don’t	  know	  or	  cannot	  say”	  
were	  dropped	  from	  the	  analysis.	  	  
Data	  Analysis	  	  
All	  analyses	  were	  performed	  using	  Stata	  statistical	  software,	  version	  13.	  Descriptive	  
analysis	  was	  performed	  using	  tabulations.	  Table	  1	  indicates	  the	  study	  characteristics.	  
Differences	  in	  menstrual	  hygiene	  practice	  by	  demographics	  were	  assessed	  via	  chi-­‐square	  
analyses;	  significance	  for	  analyses	  were	  set	  at	  p<0.001,	  p<0.01	  and	  p<0.05.	  Table	  2	  
indicates	  the	  chi-­‐square	  analyses	  done.	  Utilizing	  the	  dataset,	  a	  series	  of	  multivariate	  
logistic	  regression	  models	  were	  constructed	  to	  estimate	  odds	  ratios	  (ORs)	  and	  95%	  
confidence	  intervals	  (CIs)	  for	  associations	  between	  the	  menstrual	  hygiene	  practices	  and	  
the	  explanatory	  variables	  as	  indicated	  in	  Table	  3.	  Crude	  models	  and	  those	  adjusting	  for	  
major	  demographics	  (age,	  caste,	  education,	  wealth	  index,	  residence,	  awareness	  and	  





Respondents	  (n	  =	  81,506)	  reported	  a	  mean	  age	  of	  17.6+2.3.	  Approximately	  10%	  of	  the	  
sample	  had	  no	  formal	  education,	  and	  69%	  resided	  in	  rural	  locales.	  (See	  Table	  1)	  Most	  
women	  (25%)	  were	  belonging	  to	  lower	  castes	  or	  tribes	  (Scheduled	  Castes	  and	  Scheduled	  
Tribes).	  In	  terms	  of	  the	  most	  important	  explanatory	  variable	  (wealth	  index),	  22	  %	  of	  
women	  fall	  in	  the	  poorest	  and	  poorer	  quintiles.	  Approximately	  35%	  reported	  having	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awareness	  of	  RTIs/STIs	  and	  83%	  thought	  it	  was	  important	  to	  receive	  education	  on	  
reproductive	  health,	  sex	  and	  other	  topics.	  	  
Table	  1:	  Demographic	  Profile	  of	  15-­‐24	  year	  old	  women	  in	  India	  (n=	  81,506)	  	  
Characteristics/Profile	   Total	  Sample	  %	  (n=81,506)	  
Age	  	   	  
	  	  15	   19.5	  (15,933)	  
	  	  16	   19.5	  (15,945)	  
	  	  17	   15.5	  	  (12,699)	  
	  	  18	   16.0	  (13,078)	  
	  	  19	   8.1	  (6,627)	  
	  	  20	   8.1	  (6,674)	  
	  	  21	   4.3	  (3,572)	  
	  	  22	   4.1	  (3,	  354)	  
	  	  23	   2.6	  (2,	  193)	  
	  	  24	   1.7	  (1,	  431)	  
Highest	  level	  of	  Education	   	  
	  	  No	  education	   0.17	  (139)	  	  
	  	  Primary	   13.3	  (10,869)	  
	  	  Secondary	   73.4	  (59,881)	  
	  	  Degree	   13.0	  (10,617)	  
Caste	   	  
	  	  	  Scheduled	  Tribe	  (ST)	   6.5	  (5,330)	  
	  	  	  Scheduled	  Caste	  (SC)	   7.0	  (15,444)	  
	  	  	  Other	  Backward	  Class	  (OBC)	   45.8	  (36,950)	  
	  	  	  Others	   28.2	  (23,782)	  
Residence	   	  
	  	  	  Rural	   68.1	  (55,506)	  
	  	  	  Urban	   31.9	  (26,000)	  
Wealth	  Index	   	  
	  	  	  Poorest	  	   6.7	  (5,505)	  
	  	  	  Poorer	   12.6	  (10,273)	  
	  	  	  Middle	   19.3	  (15,794)	  
	  	  	  Richer	   26.9	  (21,927)	  
	  	  	  Richest	   34.3	  (28,007)	  
Regions	   	  
	  	  	  North	   68.9	  (56,179)	  
	  	  	  South	   31.0	  (25,327)	  
Awareness	  of	  RTI/STI	   	  
	  	  	  No	   62.9	  (51,340)	  
	  	  	  Yes	   37.0	  (30,166)	  
Attitude	   	  
	  	  No	   17.1	  (13,938)	  
	  	  Yes	   82.9	  (67,568)	  
	  
Bivariate	  Analysis	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As	  shown	  in	  Table	  2	  a	  large	  majority	  of	  women	  (70%)	  reported	  using	  cloth.	  The	  highest	  
proportions	  of	  women	  (~97%)	  using	  cloth	  are	  those	  with	  no	  formal	  education	  or	  
schooling.	  In	  terms	  of	  usage	  by	  caste,	  the	  highest	  proportion	  of	  women	  from	  lower	  
caste/tribe	  ‘Scheduled	  Tribe	  and	  Scheduled	  Caste’	  reported	  using	  cloth.	  In	  terms	  of	  
wealth	  index,	  57%	  women	  in	  the	  richest	  quintile	  used	  sanitary	  napkins.	  	  
	  
Table	  2: Chi-­‐square	  analyses	  to	  assess	  associations	  between	  menstrual	  hygiene	  practice	  and	  
demographics	  of	  the	  unmarried	  women	  in	  India,	  District-­‐Level	  Household	  Survey–3,	  2007-­‐08 	  
	   Menstrual	  Hygiene	  Practice	  (Use)	  (n=81,506)	   	  
Characteristic	   Cloth	   Sanitary	  Napkins	   Chi-­‐square	  p-­‐value	  
%	  Of	  total	  	   70%	   30%	   	  
Independent	  variable	   	   	   	  
Age	  (years)	   	   	   0.000*	  
	  15	   80%	   20%	   	  
	  16	   78%	   22%	   	  
	  17	   73%	   27%	   	  
	  18	   72%	   28%	   	  
	  19	   62%	   37%	   	  
	  20	   60%	   40%	   	  
	  21	   50%	   50%	   	  
	  22	   49%	   50%	   	  
	  23	   43%	   56%	   	  
	  24	   43%	   56%	   	  
Education	   	   	   0.000*	  
	  	  No	  education	   97%	   3%	   	  
	  	  Primary	   96%	   4%	   	  
	  	  Secondary	   72%	   28%	   	  
	  	  Degree	   31%	   69%	   	  
Caste	   	   	   0.000*	  
	  	  	  ST	   75%	   25%	   	  
	  	  	  SC	   88%	   12%	   	  
	  	  	  Other	  Backward	  Class	  (OBC)	   72%	   28%	   	  
	  	  	  None	  of	  them/Others	   59%	   41%	   	  
Residence	   	   	   0.000*	  
	  	  	  Rural	   78%	   22%	   	  
	  	  	  Urban	   46%	   54%	   	  
Wealth	  Index	   	   	   0.000*	  
	  	  	  Poorest	  	   97%	   3%	   	  
	  	  	  Poorer	   94%	   6%	   	  
	  	  	  Middle	   87%	   13%	   	  
	  	  	  Richer	   75%	   25%	   	  
	  	  	  Richest	   43%	   57%	   	  
Regions	   	   	   0.000*	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   Menstrual	  Hygiene	  Practice	  (Use)	  (n=81,506)	   	  
	  	  	  North	   74%	   26%	   	  
	  	  	  South	   61%	   39%	   	  
Awareness	  of	  RTI/STI	   	   	   0.000*	  
	  	  	  No	   77%	   23%	   	  
	  	  	  Yes	   57%	   42%	   	  
Attitude	   	   	   0.000*	  
	  	  No	   85%	   15%	   	  
	  	  Yes	   67%	   33%	   	  
	  
Multivariate	  analysis	  
A	  multivariate	  logistic	  regression	  was	  conducted	  to	  assess	  the	  association	  of	  socio-­‐
economic	  and	  demographic	  variables	  with	  the	  use	  of	  sanitary	  napkins.	  It	  is	  evident	  that	  
all	  the	  variables	  including	  wealth	  index,	  education,	  caste,	  residence	  and	  age	  are	  
statistically	  significant	  predictors	  of	  usage	  of	  sanitary	  napkins.	  As	  expected,	  the	  results	  in	  
Table	  3	  indicate	  that	  the	  odds	  of	  using	  sanitary	  napkins	  are	  highest	  among	  women	  
belonging	  to	  the	  highest	  wealth	  quintile	  (OR	  12.6,	  95%	  CI:	  10.9-­‐14.7)	  and	  the	  college	  
educated	  category	  (OR	  15.3,	  95%CI:	  5.5-­‐42.0)	  using	  napkins	  as	  compared	  to	  women	  in	  
poorest	  quintile	  and	  non-­‐educated	  women.	  	  
To	  assess	  the	  effects	  of	  region	  (marker	  for	  autonomy),	  it	  was	  added	  into	  the	  model.	  In	  
the	  analysis,	  region	  was	  also	  significantly	  associated	  with	  usage	  of	  sanitary	  napkins.	  	  The	  
odds	  of	  using	  sanitary	  napkins	  significantly	  increased	  with	  being	  in	  southern	  India,	  
perhaps	  indicative	  of	  the	  fact	  that	  women	  have	  higher	  autonomy.	  	  	  Women	  in	  south	  
have	  more	  than	  twice	  the	  odds	  of	  using	  sanitary	  napkins	  than	  women	  in	  the	  north	  (OR	  
2.2,	  95%	  CI:	  2.1-­‐2.3).	  	  
To	  assess	  the	  effects	  of	  awareness	  of	  RTIs/STIs	  and	  attitude	  towards	  sexual	  and	  
reproductive	  health	  education,	  these	  were	  added	  in	  the	  final	  adjusted	  model.	  In	  model	  
3,	  women	  reporting	  awareness	  remained	  significantly	  more	  likely	  to	  report	  using	  
napkins	  (OR	  1.6,	  95%	  CI:	  1.5-­‐1.6).	  Similarly,	  women	  reporting	  better	  attitude	  remained	  
significantly	  more	  likely	  to	  report	  using	  napkins	  (OR	  1.4,	  95%	  CI:	  1.3-­‐1.5).	  	  
A	  likelihood	  ratio	  test	  was	  done	  to	  check	  if	  the	  additional	  variables	  significantly	  
improved	  the	  fit	  of	  the	  model.	  Model	  3	  was	  the	  best	  ‘fit’	  model.	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Table	  3: ORs	  for	  the	  Odds	  of	  Girls	  using	  Sanitary	  Napkins	  in	  India,	  District-­‐Level	  Household	  Survey,	  
2007-­‐	  08	  	  
 Menstrual Hygiene Practice (Use) 
Characteristic Model 1: Adjusted ORa 
(95% CI) 
Model 2: Adjusted ORb 
(95% CI) 
Model 3: Adjusted ORc 
(95% CI) 
Wealth Index    
   Poorest (reference) 1.00  1.00  1.00  
   Poorer 1.4 ***[1.2-1.7] 1.4***[1.1-1.6] 1.3***[1.1-1.6] 
   Middle 2.8*** [2.4-3.3] 
 
2.5***[2.2-3.0] 2.4*** [2.1-2.8] 
   Richer 4.8*** [4.1-5.6] 4.7***[4.0-5.5] 4.4***[3.7-5.1] 
   Richest 12.6*** [10.9-14.7] 14.2***[12.2-16.6] 12.9***[11.1-15.0] 
Education    
  No Education 1.00  1.00  1.00 
  Primary 1.0[0.3-2.8] 0.9[0.3-2.5] 0.8[0.3-2.4] 
  Secondary 5.2***[1.9-14.4] 4.0**[1.4-11.2] 3.4*[1.2-9.4] 
  Degree 15.3***[5.5-42.0] 11.5***[4.1-31.8] 8.8***[3.1-24.5] 
Caste    
   ST 1.00 1.00  1.00  
   SC 1.7***[1.5-1.8] 1.7***[1.6-1.9] 1.7***[1.5-1.9] 
   OBC 1.5***[1.4-1.7] 1.5***[1.4-1.7] 1.5***[1.4-1.7] 
   Others 1.8***[1.6-2.0] 2.0***[1.8-2.3] 2.0***[1.8-2.2] 
Residence    
   Rural 1.00 1.00  1.00 
   Urban 1.7***[1.6-1.7] 1.6***[1.5-1.7] 1.7***[1.6-1.7] 
Age 1.04***[1.03-1.05] 1.0***[1.02-1.04] 1.0***[1.01-1.03] 
Regions    
  North  1.00  1.00  
  South  2.2***[2.1-2.2] 2.2***[2.1-2.3] 
Awareness of RTI/STI    
   No   1.00  
   Yes   1.6***[1.5-1.6] 
Important to receive sex 
education 
   
  No   1.00  
  Yes   1.4***[1.3-1.5] a:	  Adjusted	  odds	  ratio	  with	  background	  characteristics;	  b:	  adjusted	  with	  all	  background	  characteristics	  &	  region;	  c:	  	  adjusted	  with	  proximate	  characteristics;	  ***p<.001;**p<0.01;*p<0.05	  	  
Discussion	  	  
The	  current	  findings	  document	  that	  less	  than	  30%	  of	  young	  adult	  women	  in	  India	  are	  
using	  napkins	  for	  their	  menstrual	  practices,	  with	  women	  from	  richest	  quintile,	  belonging	  
to	  other	  (or	  ‘forward’)	  caste,	  more	  educated	  women	  and	  those	  from	  the	  southern	  
region	  of	  the	  country	  (presumably	  with	  higher	  autonomy)	  being	  at	  an	  advantage.	  These	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findings	  are	  also	  consistent	  with	  the	  sole	  previous	  study	  done	  using	  the	  same	  population	  
dataset.	  	  (26)	  The	  previous	  study	  also	  predicted	  that	  residence	  (urban),	  caste,	  religion,	  
awareness	  of	  family	  life	  and	  sex	  education,	  and	  wealth	  index	  quintiles	  to	  be	  significant	  
predictors	  of	  safe	  hygiene	  practices	  (i.e.,	  napkins).	  	  (26)	  
The	  current	  findings	  also	  concur	  with	  previous	  research	  findings	  that	  have	  shown	  
cost,	  awareness,	  and	  availability	  of	  sanitary	  napkins	  are	  cited	  as	  primary	  barriers	  to	  use	  
of	  sanitary	  napkins.	  	  (27)	  Similar	  to	  the	  findings	  of	  this	  study,	  earlier	  cross-­‐sectional	  
studies	  also	  find	  that	  education,	  residential	  status,	  occupation	  of	  father,	  caste	  and	  
exposure	  to	  media	  were	  predictors	  of	  safe	  menstrual	  practices	  among	  young	  women	  
(adolescents).	  	  (17,28)	  Given	  that	  many	  girls	  lack	  knowledge	  on	  menstruation,	  	  (20,29)	  
the	  results	  from	  the	  study	  focus	  on	  creating	  more	  awareness	  and	  improving	  attitudes	  
towards	  safe	  menstrual	  hygiene	  practices	  among	  young	  women.	  In	  addition,	  programs	  
should	  also	  aim	  to	  provide	  subsidized	  sanitary	  napkins	  to	  young	  women	  living	  in	  rural	  
areas.	  	  	  
Although	  adolescents	  constitute	  nearly	  25	  per	  cent	  of	  India’s	  population,	  until	  
recently,	  their	  sexual	  health	  needs	  were	  neglected	  in	  social	  welfare	  schemes.	  	  (3)	  Only	  in	  
2011,	  the	  Government	  of	  India	  launched	  the	  Menstrual	  Hygiene	  Scheme	  (MHS)	  under	  
their	  flagship	  program	  ‘National	  Rural	  Health	  Mission’	  (NRHM)	  that	  sought	  to	  promote	  
menstrual	  hygiene	  among	  adolescent	  girls	  age	  10-­‐19	  years	  in	  all	  rural	  areas	  of	  India.	  The	  
program	  utilizes	  preexisting	  structures	  in	  rural	  communities,	  such	  as	  Accredited	  Social	  
Health	  Activists	  (ASHAs),	  the	  female	  health	  volunteers	  in	  every	  village	  and	  provides	  low-­‐
cost	  sanitary	  napkins	  to	  both	  below	  and	  above	  poverty	  level	  girls.	  Although,	  the	  success	  
of	  this	  program	  is	  yet	  to	  be	  thoroughly	  documented,	  a	  rapid	  assessment	  of	  this	  scheme	  
done	  in	  a	  southern	  state	  in	  India	  reveals	  that	  quality	  of	  napkins	  has	  been	  a	  major	  issue.	  
Some	  of	  the	  quality	  issues	  were:	  reduced	  length	  and	  thickness	  of	  the	  napkin	  and	  
shrinkage	  from	  sides	  leading	  to	  leakages	  and	  staining	  of	  clothes.	  (30)	  Although,	  this	  
program	  addressed	  the	  financial	  barrier	  that	  has	  been	  found	  to	  be	  a	  significant	  
determinant	  in	  usage	  of	  sanitary	  napkin,	  quality	  of	  the	  napkins	  provided	  and	  menstrual	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hygiene	  education	  about	  usage	  and	  safe	  disposal	  will	  also	  be	  important	  to	  determine	  if	  
women	  continue	  to	  use	  these	  low-­‐cost	  sanitary	  napkins.	  	  
	  The	  lack	  of	  empirical	  evidence	  on	  menstrual	  hygiene	  indicates	  the	  extent	  to	  
which	  this	  topic	  has	  been	  neglected	  and	  insufficiently	  acknowledged.	  As	  mentioned	  
earlier,	  it	  has	  not	  received	  adequate	  attention	  in	  the	  reproductive	  health,	  water,	  
sanitation	  and	  hygiene	  (WASH)	  sectors,	  and	  its	  impact	  on	  achieving	  many	  Millennium	  
Development	  Goals	  (MDGs)	  is	  rarely	  acknowledged.	  	  (9,13)	  This	  has	  resulted	  in	  millions	  
of	  girls	  and	  women	  being	  denied	  their	  rights	  to	  WASH,	  health,	  education,	  and	  dignity	  
and	  gender	  equity.	  	  (1)	  More	  research	  is	  needed	  to	  understand	  young	  women’s	  barriers	  
for,	  social	  context	  of,	  and	  choices	  for	  menstrual	  hygiene.	  Future	  work	  should	  examine	  to	  
what	  extent	  cultural	  and	  infrastructure	  barriers	  impede	  women’s	  access	  to	  safe	  MHM.	  
Qualitative	  studies	  by	  using	  in-­‐depth	  interviews	  and	  focus	  group	  discussions	  in	  different	  
communities	  can	  inform	  research,	  future	  programming	  and	  policy	  around	  puberty	  and	  
MHM.	  Also,	  given	  that	  India	  is	  a	  vast	  country	  with	  diverse	  cultural	  practices	  and	  norms,	  
future	  research	  should	  also	  identify	  specific	  cultural	  taboos	  and	  create	  awareness	  
programs	  and	  information,	  education	  campaign	  (IEC)	  material	  to	  suit	  the	  needs	  of	  
specific	  communities.	  	  
There	  are	  several	  strengths	  to	  the	  study.	  There	  is	  very	  limited	  research	  or	  
empirical	  evidence	  on	  menstrual	  hygiene	  and	  this	  study	  is	  only	  one	  of	  the	  two	  studies	  in	  
India	  that	  used	  population-­‐level	  data	  set	  to	  understand	  the	  determinants	  of	  usage	  of	  
sanitary	  napkins	  or	  safe	  menstrual	  hygiene	  practices.	  In	  an	  effort	  to	  make	  the	  study	  
more	  representative	  of	  India,	  key	  states	  with	  demographics	  comparable	  to	  those	  of	  
India	  were	  chosen	  for	  the	  study.	  
Although	  findings	  from	  the	  current	  study	  offer	  fundamental	  insights	  into	  
menstrual	  hygiene	  practices	  among	  young	  women	  in	  India,	  they	  must	  be	  interpreted	  in	  
the	  light	  of	  certain	  study	  limitations.	  A	  major	  limitation	  was	  the	  non-­‐availability	  of	  
important	  predictors	  such	  as	  maternal	  education,	  availability	  of	  napkin	  within	  their	  
geographic	  area,	  and	  cultural	  barriers	  to	  using	  sanitary	  napkins.	  Further,	  the	  un-­‐
weighted	  data	  was	  used	  because	  a	  subset	  of	  the	  sample	  of	  young	  women	  interviewed	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was	  used	  for	  the	  study.	  	  The	  results	  could	  have	  been	  significant	  due	  to	  a	  large	  sample	  
size	  as	  well.	  	  Finally,	  findings	  are	  specific	  to	  young	  unmarried	  women	  in	  India,	  and	  may	  
not	  be	  generalized	  to	  other	  national	  contexts	  and	  women	  of	  other	  age	  groups	  within	  
India.	  	  
Conclusion	  	  	  
In	  conclusion,	  the	  women	  in	  the	  richest	  quintile	  with	  higher	  education,	  living	  in	  urban	  
areas	  in	  southern	  region	  (presumably	  with	  higher	  autonomy)	  and	  higher	  awareness	  and	  
attitude	  are	  more	  likely	  to	  use	  a	  sanitary	  napkin	  as	  hypothesized	  in	  the	  conceptual	  
model.	  The	  findings	  from	  this	  study	  emphasize	  that	  current	  menstrual	  hygiene	  programs	  
should	  lay	  greater	  emphasis	  on	  imparting	  menstrual	  hygiene	  education	  in	  addition	  to	  
provision	  of	  low-­‐cost	  and	  subsidized	  sanitary	  napkins	  to	  young	  women	  and	  adolescent	  
girls.	  The	  scheme	  should	  create	  mechanisms	  in	  schools	  and	  communities	  to	  educate	  
girls	  about	  user-­‐friendly	  information	  on	  biological	  facts	  about	  menstruation	  and	  
menstrual	  hygiene	  and	  health	  by	  training	  community	  health	  workers	  and	  teachers.	  
Supporting	  girls	  and	  women	  with	  accurate	  of	  information	  on	  menstruation	  and	  safe	  
menstrual	  hygiene	  practices	  can	  also	  be	  important	  for	  younger	  pre-­‐adolescent	  girls	  to	  
get	  educated	  on	  these	  topics.	  Key	  community	  leaders	  and	  peer	  educators	  can	  be	  
instrumental	  in	  breaking	  the	  silence,	  reducing	  stigma	  and	  demystifying	  taboos	  around	  
this	  issue.	  Building	  structural	  interventions	  and	  gender-­‐aware	  programs	  by	  teaching	  
men	  and	  boys	  to	  challenge	  negative	  perceptions	  around	  menstruation	  and	  sharing	  
information	  can	  also	  reduce	  stigmatization	  of	  this	  topic.	  Further,	  menstrual	  hygiene	  
programs	  must	  also	  ensure	  access	  to	  safe,	  dignified,	  private	  spaces	  and	  water	  to	  ensure	  
proper	  washing	  and	  disposal	  facilities	  at	  schools	  and	  workplace	  for	  women	  and	  girls.	  
Lastly,	  regular	  data	  collection	  on	  menstrual	  hygiene	  practices	  through	  national	  surveys,	  
monitoring	  and	  evaluation	  of	  programs	  and	  advocacy	  are	  critical	  to	  improve	  policies	  and	  
programs	  on	  MHM.	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